Magnetic resonance imaging (MRI) provides a useful noninvasive investigation to diagnose soft-tissue injuries, without the need for any operative intervention. It is, however, a costly intervention so resources need to be appropriately allocated. The routine use for knee injuries should be avoided. Some studies have shown that a thorough clinical examination can be as good if not better than MRI in diagnosing certain injuries of the knee.
Magnetic resonance imaging (MRI) provides a useful noninvasive investigation to diagnose soft-tissue injuries, without the need for any operative intervention. It is, however, a costly intervention so resources need to be appropriately allocated. The routine use for knee injuries should be avoided. Some studies have shown that a thorough clinical examination can be as good if not better than MRI in diagnosing certain injuries of the knee. 1 Felli et al noted the clinical accuracy of medial meniscus rupture was 84%, using arthroscopy as the gold standard. 2 There are also studies that look at the sensitivity of certain knee tests for certain knee injury. 3 However, there is limited evidence that compares clinical knee examination to the results of an MRI scan. Furthermore, no study exists that looks at the usefulness of clinical examination in predicting a relevant MRI abnormality is related to the time after the injury they are Keywords ► acute knee injury ► MRI ► clinical examination
Abstract
The objective of this study was to delineate the usefulness of clinical examination and magnetic resonance imaging (MRI) in acute knee injuries. We aim to establish whether the time period post acute knee injury is related to the diagnostic accuracy of clinical examination and to investigate the strength of specific clinical examination findings in predicting a clinically relevant MRI abnormality. Seventy patients were referred to fracture clinic with an acute knee injury who subsequently went on to be investigated with MRI over 12 months. These patients were retrospectively analyzed looking at the time period they were reviewed, the components that were assessed at physical examination, and the results of their eventual MRI scan looking for any correlation. A greater proportion of patients who were examined at 2 weeks had relevant positive findings on MRI scan, p ¼ 0.03. Range of movement and lateral joint line tenderness were not associated with a positive MRI scan at any period after injury. The presence of a moderate to large effusion was not associated with an MRI abnormality if the examination was within 2 weeks of injury but was if present 2 weeks after injury, p ¼ 0.0001. Range of movement should not form part of the decision making on whether an injury should be investigated with MRI. Joint effusion in isolation within 2 weeks after injury should not be an indication for MRI but a repeat clinical examination in 2 weeks, where if still present, should be investigated with MRI.
examined. A more appropriate temporal clinical knee examination will lead to the more efficient use of MRI.
Methods
All patients referred to fracture clinic from accident and emergency department between January and December 2013 with acute soft-tissue knee injuries and who subsequently underwent MRI scans, were retrospectively analyzed. Patients with preexisting or recurrent knee problems were excluded from the study. Data collection included the mechanism of injury, time from injury to first assessment, clinical examination, and the suspected clinical diagnosis. We compared the clinical findings to those that were revealed on the MRI scan later. We investigated whether the findings on the MRI scan and their relevance correlated to the timing of clinical examination (within 2 weeks or after 2 weeks from the injury). Documentation of clinical findings was uniform following a template that assesses a set of variables when pain permits. The significance of each clinical variable was correlated with the abnormalities detected in the scan and the positive and negative predictive values of certain variable were calculated.
Results
In total, 70 patients who fitted the criteria of first presentation with acute knee injury were studied. The mean age of patients was 28 years (range, 13-52 years). There were 44 males (62.9%) and 26 females (37.1%). The mechanism of injury was sports-related in 25 (35.7%) patients and 2 (2.9%) were involved in road-traffic accidents. The remaining patients were all minor trauma such as twisting injury while walking, running, and going on stairs. Forty-seven (67.1%) of the patients were clinically reviewed in under 2 weeks after their injury and 23 (32.9%) were reviewed over 2 weeks after their injury. The decision was taken to investigate with MRI after clinical examination in 58 (82.9%) of the patients, whereas 12 (17.1%) of the patients were brought back for a repeat clinical examination before a MRI was ordered. As the level of pain permitted, clinical examination included the assessment of the following variables: medial joint line tenderness in all patients (100%), lateral joint line tenderness in 61 patients (87.1%), range of movement in 68 patients (97.1%), effusion in 65 patients (92.9%), Lachman test in 50 patients (71.4%), posterior draw test in 38 patients (54%), and laxity in 32 patients (46%) (►Fig. 1).
Time from Injury to Clinical Assessment
Of the 47 patients who were reviewed clinically in under 2 weeks after injury, 34 (72.3%) had a positive MRI finding of any description. Among the 23 patients who were assessed over 2 weeks after their injury, 20 (86.9%) patients had a positive MRI finding. There was no statistical significance between the two groups looking at all abnormalities on MRI,
However, when looking at relevant MRI findings, there was a statistically significant difference between the two groups. Relevant MRI findings were defined as related to their clinical presentation. Of the patients who were assessed in under 2 weeks, 14 (29.8%) had a positive relevant MRI finding. Of the patients who were assessed 2 weeks or more after their injury, 13 (56.5%) had a positive relevant MRI finding. There was a statistically significant difference in examination 2 weeks after injury compared with examination within 2 weeks in predicting a MRI abnormality (►Fig. 3).
Clinical Variables 1-Range of Movement
In 68 (97.1%) patients, range of movement at the knee joint was assessed. Forty-four (64.7%) of the patients had a reduced range of movement at the time of assessment and 24 (35.3%) of the patients had a normal range of movement. There was no statistically significant difference between the two groups of patients in relation to a positive soft-tissue injury of the knee on MRI, p ¼ 0.99 (►Fig. 4.) This was the case irrespective of time after injury. 
Lateral Joint Line Tenderness
In 61 (87.1%) of the patients, lateral joint line tenderness was assessed. Nineteen (27.1%) of these patients had lateral joint line tenderness and 42 (68.9%) did not (►Fig. 5). Although a greater proportion of the group with lateral tenderness had a positive MRI scan (31.5% compared with 16.7%), there was no statistical significance between the groups; p ¼ 0.1649. This was the case irrespective of time assessed after injury.
Lachman Test
In 50 (71.4%) of the patients, Lachman test to assess the anterior cruciate ligament (ACL) was performed. Eighteen patients had a positive Lachman test with 11 (61.1%) having a ruptured ACL on MRI. Thirty-two patients tested negative for Lachman's and 4 of these patients (12.5%) had a ruptured ACL on MRI (►Fig. 6). There was a statistical significance between these groups; p ¼ 0.0008. This significance was present at any time after injury. The test was shown to have a high specificity (80%) and a high negative predictive value (87.5%).
Effusions
The presence or absence of an effusion was assessed in 65 (92.9%) of the patients. Thirty (46.1%) of the patients had a moderate to large effusion at the time they were examined (►Fig. 7). Overall, the presence of a moderate to large effusion did correlate to a positive MRI finding; p ¼ 0.01. There was no statistical significance at a presence of an effusion if the knee was examined at less than 2 weeks, but it was significant if the effusion was present at an examination more than 2 weeks after the injury; p-value ¼ 0.0001.
Medial Joint Line Tenderness
Seventy (100%) patients were assessed for medial joint line tenderness (►Fig. 8). Forty-four (62.9%) of the patients had medial joint line tenderness, which was associated with MRI abnormalities irrespective of how long they were examined after injury; p ¼ 0.0004. Medial tenderness was more sensitive than specific, with a negative predictive value of 76% and a positive predictive value of 61% (►Table 1).
Discussion
The findings correlate to previous studies on the usefulness of each component of the knee examination. 3 Lachman test has shown again to be highly specific and sensitive for ACL injuries, with joint line tenderness being sensitive but not specific for meniscal injuries. The relevance of timing in the development of an effusion is established, with rapid onset highly likely for a ligamentous injury. 4 This study is unique in demonstrating that continued presence of an effusion 2 weeks after the onset is also associated with a structural injury that can be diagnosed on a MRI scan. On the basis of our findings, we therefore recommend a repeat clinical review 2 weeks after the initial injury if effusion is the only positive feature on examination. Should it still be present, it should be investigated by MRI. Range of movement was not associated with a MRI abnormality at any stage after a knee injury. This would suggest that range of movement is not useful in diagnosing or excluding soft-tissue knee injuries and should not in isolation form part of the clinician's decision making to investigate the injury further.
Our study does have limitations. We have assumed MRI to be a gold standard for diagnosis, which is widely documented not to be the case. 5, 6 We would recommend further high-level studies looking at the accuracy of clinical investigations compared with arthroscopic gold standard investigations. The Role of Clinical Examination in Predicting Relevant MRI Findings in Acute Knee Injuries Makki et al. 283
